Background: HIV/AIDS remains a global public health challenge, especially in sub-Saharan Africa and the Caribbean. Sexual risk behaviors among HIV-positive persons place their partners at risk for HIV transmission and other sexually transmitted infections. Stopping transmission acts among HIV-positive people is crucial in reversing HIV incidence. Objective: This study aimed to assess the prevalence and predictors of sexual risk behaviors among HIV-positive individuals in clinical care in Northwestern Jamaica. Methods: A cross-sectional survey of 118 (33 males and 85 females) HIV-positive individuals was used to assess demographic and health characteristics, HIV/AIDS knowledge, attitudes, and beliefs and sexual risk behaviors. Results: About 12% of the study population stated that they had unprotected anal or vaginal sex without disclosing their HIV status. Participants who agreed that condoms reduce the risk of HIV transmission were 13.1 times more likely to use condoms during their last sexual encounters(95% CI: 2.1-79.0) than those who disagreed. About 75% of participants reported using a condom every time they had sexual intercourse in the past year, while 25% used condoms irregularly. Participants who had unprotected anal or vaginal sex without disclosing their status were less likely to have used condoms during the last sexual encounter (OR=0.1; 95% CI: 0.02-0.5).
Introduction
Studies show that one third of HIV-positive people continue to practice unprotected sexual practices after testing positive. 1, 2 This potentially places partners of HIV positive people at risk for HIV transmission and other sexually transmitted infections. Moreover, HIV-positive people risk re-infection with new HIV strains or other sexually transmitted infections. 1 Stopping transmission acts among HIV-positive people is crucial in reversing HIV incidence. According to UNAIDS/WHO, the AIDS epidemic claimed an estimated 11, 000 lives in the Caribbean in 2013, making it one of leading causes of death among adults. 3 In Jamaica, the epidemic has spread from highrisk groups (homosexual men and sex workers) to the general populations. 4 The HIV prevalence rate in Jamaica is 1.8%, however, prevalence rates higher than 20% have been reported among the high-risk groups (homosexual men and sex workers). 5, 6, 7, 8 The HIV/AIDS epidemic has spread to all 14 parishes in Jamaica, with a cumulative AIDS case rate of 468.2 per 100, 000 population. According to the Jamaican Ministry of Health, AIDS's case rates are highest in the parish of St. James (1050.0 per 100, 000 population) which includes Montego Bay, the tourism capital of Jamaica. 8 In fact, over two million visitors come to Jamaica each year and some tourists engage in sexual activities with Jamaicans. 7 Few studies have been conducted with respect to the in-cidence and behavioral factors related to HIV transmission among HIV-positive individuals in Jamaica. Studies in Jamaica have reported social, cultural, economic and political factors as predictors of sexual risk behaviors. [4] [5] [6] [7] [8] [9] Behavioral factors that have been shown to drive the HIV epidemic in Jamaica include multiple sexual partnerships, early sexual debut, high levels of transactional sex, commercial sex and inadequate condom use. 4, 6, 7 The prevalence of unsafe sex among sexually active PLWHA has been documented to be high in other developing nations. [10] [11] [12] A South African study found that half of PLWHA had vaginal or anal sex after testing positive for HIV, and 30% of these participants reported unprotected vaginal or anal sex. 10 According to the Jamaican National HIV/STI Control Programme, approximately 80% of people living with HIV reported having multiple sex-partners. 8 Furthermore, there is a strong association between STIs and HIV infection in Jamaica. For instance, more than a third (39%) of persons living with HIV/AIDS in Jamaica had history of a sexually transmitted infection. 4 Therefore, people living with HIV need to consistently practice safer sexual behaviors in order to reduce the spread of HIV and further development of drug-resistant HIV strains. 13 A wide range of factors influence unprotected sex among HIV-infected people. For instance, studies show that condom use fatigue, HIV transmission myths, lack of HIV knowledge, and a desire to have children may lead to PLWHA ignoring the risks of unprotected sex. 1, 14, 15 Conversely, self-efficacy regarding safe sex, and motivation to protect partners as well as themselves against re-infection with new HIV strain or other STIs may lead to safe sex practices among HIV-positive individuals. 15 Expanded access to anti-retroviral drugs (ARV) has enabled people with HIV to live longer and healthier lives. Consequently, the increasing number of sexual transmissions of HIV may result from those who know their HIV-seropositive status but engage in sexual risk behavior. 16 Persons living with HIV, including those on ARV therapy, must be counselled to practice safe sex, which is known as positive prevention. Positive prevention is considered a key strategy for preventing new infections as it helps to break the chain of HIV transmission. 7, 17 "Healthy relationships" is one of many HIV prevention behavioral interventions that has proven effective in reducing HIV risk associated with unprotected sex. 18,19 " Healthy relationships" is a small group HIV intervention program based on the social cognitive theory. 19 The program assists people living with HIV to practice safe sex, manage HIV status disclosure and stigma. 18, 19 Healthy relationship programs have been implemented in almost all states in the United States and many other nations. 19 However, some intervention activities of healthy relationship programs may not apply to local contexts and cultures in many developing countries, compromising the success of the intervention. 18 Clearly, there is a need to assess factors associated with sexual risk behavior among PLWHA and design culturally relevant interventions for HIV-positive individuals. Changes in the behavior of HIV-positive people can significantly reduce the spread of the epidemic, thus HIV-positive targeted interventions will be potentially more cost effective.
Objectives
The objectives of this study were to: 1. Determine socio-economic, attitudes and psychological factors that influence HIV-positive people to engage in risky transmission behavior; 2. Determine the prevalence of high risk sexual behavior among HIV-positive people in order to develop risk reduction interventions; 3. Make recommendations for strategies that can be implemented to stop transmission acts among HIV-seropositive people in order to reduce HIV incidence.
Methods

Design: convenience sample. Location and participation:
The study was conducted in the parishes of Westmoreland, St. James and Hanover in Western Jamaica PLWHA were the sampling unit of this study. Potential participants were defined as adults 19 years and older who attended HIV treatment sites and agreed to be interviewed. To eliminate the bias created by leaving out PLWHA that did not attend HIV treatment sites, contact investigators called or mailed potential participants to ask for their permission to visit and conduct the study with them. The purpose of the study was explained to potential participants and they were asked to participate. Those who expressed a willingness to participate were asked to read and sign an informed consent form. If the potential participants were unable to read, the consent form was read to them and they were asked to give a thumbprint signifying their consent. Participation in this study was voluntary and no incentives were provided. The Institutional Review Board (IRB) of the University of Alabama at Birmingham, the Advisory Panel of Ethics and Medico-Legal Affairs in the Ministry of Health, and the Western Regional Health Authority approved the study protocol prior to its implementation. Sample Size: The study had a total 118 participants, 85 were females and 33 were males aged 19 to 72 years.
Data collection
Participant views were assessed utilizing an interviewer-administered questionnaire. The questionnaire covered the following topics: demographics; health information (including current health status, year of HIV diagnosis, whether participants had experienced any symptoms of HIV infection or had been diagnosed with an AIDS related condition, and most recent CD4 + cell count); sexual risk behaviors (number of sexual partners in the previous 3 months, partners' HIV status, condom use, treatment of sexually transmitted infections after testing HIV positive); HIV treatment beliefs; HIV transmission risk perceptions; and psychological state including current attitudes towards life and disclosure of HIV-positive status to family and sexual partners.
Statistical analysis
Differences in socio-demographic and health characteristics, HIV knowledge, attitude and sexual practices were assessed by gender using chi-square and Fisher's exact tests. Variables that were statistically significant in bivariate analysis and those known to be associated with condom use based on the literature were entered into a multivariate model and Odds Ratios and 95% confidence intervals calculated. Data analysis was performed using SPSS version 19.0 and SAS software version 9.2.
Results
Sociodemographic and health characteristics.
Our study had a total of 118 participants, 72% (85) were females between the ages of 20 to 66 years and 28% (33) were males aged 19 to 72 years. The majority (73%) of the participants completed secondary school. A higher proportion of men than women were employed (72% vs. 40%) (p = 0.001). The majority (61%) of the participants were single, 33% were married. A higher proportion of men than women were on ARV treatment (62% vs. 43%), had experienced HIV symptoms (38% vs. 26%), and had an HIV-related hospitalization (21% vs. 14%) ( Table 1) .
Knowledge, attitude and practice of participants regarding HIV sexual risk behavior
The majority of males (78%) and females (74%) stated that taking ARV treatment made HIV/AIDS less frightening and controllable. More than half (64%) of the study population stated that having one sex partner will reduce the risk of contracting HIV (p = 0.005). About 88% of the participants stated that using a condom reduced the chance of contracting HIV. Almost half (47%) of the participants reported that they had a regular partner; 38% of the partners were HIV-positive, 24% were HIV-negative and 38% did not know their partner's HIV status. About 75% (24 females and 17 males) of the participants stated that they used condoms every time they had sexual intercourse in the past 12 months compared to 25% who used condoms irregularly. A fair percentage (11%) of the participants reported that they did not use condoms during their last sexual intercourse with their partners. About 12% of the study population stated that they had unprotected anal or vaginal sex without disclosing their HIV status. Of these persons, 34% reported that their partners were HIV-negative and 59% reported that their partners did not know their HIV status. About 35% of the participants stated that they had been discriminated or rejected because of their HIV status. A higher proportion of men more than women reported disclosing their HIV status to friends (50% vs. 22%) (p = 0.004). More than half (55%) of participants reported feeling more depressed, however a higher proportion of women (63%) reported feeling more depressed than males (40%) ( p = 0.029) ( Table 2 ). 
Factors associated with condom use during the last sexual intercourse
Participants who agreed that condoms reduce the risk of HIV transmission were 13.1 times more likely to use condoms during their last sexual encounter (95% CI: 2.1-79.0) than those who disagreed. Participants who had unprotected anal or vaginal sex without disclosing their status were 90% less likely to have used condoms during the last sexual encounter (OR=0.1; 95% CI: 0.02-0.5).
Discussion
The findings from this study indicate that sexual risk behaviors exist among HIV-positive persons in Jamaica. A fair percentage of participants (12%) reported unprotected anal or vaginal sex without disclosing their HIV status to their sexual partners. These participants were less likely to have used condoms during their last sexual intercourse, thereby, increasing the risk of HIV transmission and placing themselves at risk for infection with STIs or other HIV strains.
Our study finding is in accordance with other studies that have found association between HIV status non-disclosure and sexual risk behaviors. 14, 20, 21 For instance, studies in Ghana and South Africa found that HIV status disclosure was associated with less unprotected sex. 11, 14, 21 Therefore, it is imperative to understand and encourage factors that promote HIV status disclosure in order to reinforce preventative altruism among HIV-positive persons in Jamaica. On the other hand, HIV status non-disclosure has been linked to stigma. 22 In fact, about 35% of our study participants stated that they had experienced discrimination or rejection because of their HIV status. Clearly stigma against PLHWA still exists in Jamaica. Studies in Jamaica have shown that most Jamaicans are not sympathetic to HIV-positive individuals, especially homosexu- al men or sex workers. 2, 23 Therefore, it is important to improve empathy toward HIV-positive persons living in Jamaica in order to increase HIV status disclosure and promote protective sexual behaviors.
Consistent condom use among HIV-positive individuals is vital in reducing further transmission of HIV. Our study found that 75% of participants reported using a condom every time they had sexual intercourse in the past year. This finding is consistent with similar studies conducted in Cameroon, Ghana and South Africa. 11, 14, 21, 24 Although many HIV-positive individuals use condoms every time they have sexual intercourse, a considerable number of HIV-positive persons continue to engage in unprotected sexual behaviors that place others at risk for infection and place themselves at risk for co-infection with pathogens that can complicate HIV disease progression. 14, 16 Thus, it is crucial to develop behavioral interventions that will increase safe sex practices among HIV-positive individuals.
Social stigma has been associated with poor adherence to antiretroviral medication and depression. 25, 26 In accordance with similar studies in Jamaica and sub-Saharan Africa, 14, 23, 27 we found high rates (55%) of self-reported depression among HIV-positive persons. Moreover, a higher proportion of women (63%) reported feeling depressed more than males (40%). This might be due to high caregiver burden, lack of income or access to ARV medication. Unfortunately, depression is linked to poorer clinical outcomes and quality of life in individuals living with HIV/AIDS. 23, 26 Therefore, HIV-positive persons in Jamaica should be screened for depression and counseled when necessary.
Limitations
Our study had several limitations including convenience sampling and missing data for some variables. All participants were recruited from health care facilities in Jamaica. Thus, these findings may not be generalized to PLWHA in Western Jamaica or other regions of Jamaica. There is also a possibility of recall and social desirability bias. However, our study findings have brought new insights on knowledge, attitudes, practices and sexual risk behaviors among HIV-positive persons in Jamaica.
Conclusion
In conclusion, our study found that non-disclosure was associated with unprotected sex, while knowing that condoms reduce HIV risk was associated with more condom use. Additionally, the prevalence of unsafe sex remains high among sexually active PLWHA in Jamaica. These findings indicate the need to promote a positive social environment for PLWHA in Jamaica. HIV-positive persons can be encouraged to promote safe sexual behaviors in order to reduce the spread of HIV. Further research on the relationship between depression, stigma, non-disclosure and sexual risk behaviors is needed.
